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With much eaſe and exa&neſs. will diſco 


ver the ſituation of any vertical Plane, how- 
ſoever inclining, reclining, or CTY 4 


- AND 
Howto draw-2a DY AL upon any ſuck 
Plane, or upon the face. of any vertical bodYs 
how irregular ſoever , 


TOGETHER * 


? ; TA 
' With ſeveral other things requiſite to the 7 
28 ART of _—— 


DYALING:. 
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% The Deſcription of a plain Infirtment, © 
4 that with much eafe and exattneſs - 
. will diſcover the ſituation. of any + 
vertical plane howſoever inclining, ? 
Tec lining, or dec lining > and how to E 
'4 - draw a Dyal upon any ſuch plane, * 
} or uponthe face of any vertical Body 
_ how- irregular ſoever , together 
with ſeveral other things requiſite © 
zo the Art of Dyalling. _ 
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FT He Inſtrainent conſiſts of two main parts, '# 
)  & Baſis and a Dyal. 480111: 

The Baſis niay be a plate of Braſs ;-or a piece* of '. 7? 
wood ſmooth wrought, and of one thickneſs -_ ! 
throughour , perfeRly ſquare, and divided into 4 ©? 
- Iitrle ſquares , by a right Fas cutting each other . 2 
/ * 2 . at. 2 


gg 


Es hex with I. S. for he North and Soarh . $3 


"at fandsin its moſt natural poſition , but its more. 
ordinary aſe will be: to repreſent the Aris of the 
Jane, © 

& . Upon tho budkſedtion of theſe two Lewes upon 
"2 a Centre, muſt be deſcribed one circle or more ;- 
J '£wo- quadrants whereof from 2; both ways are Y 
be divided into degrees ( if not {maller parts) and 
IF ” A Ithed by Figures; as the degrees of qua- 
2 7 frant uſually are. 
The edge of the Baſis noted with 2\;, 1 tall for - 
"i SiſtinAtions fake, call the fiducial edge. 
+ So much for the -Bafis : The Dyal'.1s a petfect 
b.. " kotifontal one-, fitted'to the latitude 'of the place 
|. Where "tis 'preſuted it will be-moſt uſe, The 
- Plate of the DyalexaQtly circular , and having the” 
> fame common Centre with the Hour circle ,- and 
F. the utmoſt edge of the Dyal-plate almoft rouching” 
: rhecircle of the Baſis, whereof z quadrants were 
b divided, as aforeſaid. 
br " Through the Centre of the Dyal is a-ſmal Pin 


8 faſtning. the Dyal to the Bafis, yet: ſ0-as- it: may 

© turn about ſomewhat ftraitly ; and'anether Pin fo - 
reed as to fix the Dyal at pleaſure i inany pofi- 
"tion; from the fortner of which Pins a threed of 
of Airong filk ifſucth at the Centre of the Dyal.. 


* Jatter line repreſenteth the Meridian when the Dy-. 


driven , or ſcrewed into-the Bafis at the Centre, | 
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-Upon ſome convenient place of the Gnomag.is a -1 


- a large Arch of a Circle, divided both ways from,” C 


- placed far from the plane: (.as in ſome caſes it will 


| and hour-lines in the operation 
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line drawn perpendicular to the Dyal-plate, with - 
a thred-and pjummert fitted to it , and falling upon 


the ſaid line into degrees and. parts , for ſhewing. 
the inclination and reclination of Planes :- And. at 
the lower edge of the Gnomon;, the North.end. * 
hath a ſharp point or Index, and another at the _ 
oppolite end of the Meridian line I ſhall call -the 
Counter-Index , ſerving to point out -declina« 
tiOns. A ] pp 

- It.is convenient to kave the uppe edge of hz 
Gnomon long , and when the. inftrument. muſt be 


fall out ) it is good to 'lengthen out the Gnomon' 
jon , by-applying- 
thereunto a fine ſtreight rule 3 and the ſamecourle 
will be conventent when the Inſtrument is a very | 
*little one. | ul pa 0 bY 
There is beſides belonging to it a plate and a _- * 
needle : The plate may be of fine thin braſs, or 2 
tin-plate ſmooth and purely far , cut at right An- ' 4 
ples, of the form of an Ocavo leaf, bur ſome-: 
what longer-, with a long norch towards-rhe mid- 


the Diameter of the Dyal , or ſcarceſo much, and 
of what depth you pleaſe , provided it be deep e-. 
nough to ey way , that the notched edge may Þ 
rouch the line.of VI without diſturbance from the'**- -* 


Pin in the Centre of the Dyal. | y ezwl 
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Thegieedle muſt be bafted and framed much af 
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|. having aneye in it like a Sadlers bodkin. 
> 33-1) The uſe of the aforeſaid Inftrument. 


1, Todrawan horizontal line , * 

{ Fix the..Diall on the Baſis: with the Index ypon et- 
| ther of the croſs lines, then turning the Inſtrument 
| with the graduated {ide of the Gnomon towards 


> ingit ſo a5 the thred playing at-liberty,fal directly 
onthe perpendicular line : you may.by the edge 
Of the {nftrunent touching the plane, draw an hort- 
- zamalontevel iepopphntd nn NT 

7 RS To'draw a perpendicular line 


; ro draw a perpendicular line... 


S, 


A 
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MA 
53 


"4 #2; 
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> rhe faſhion of x Shoemakers ſmall Awl , but lon-. 
ger and more bowed, with a little ſtrezghr point, 


you ſhall have 2 edges to guide you at yourch oice, | 
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ES: --3 To draw a meridian line. ,.,,  *— 
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' occaſion.1s.; that 15'at E.inthe morning, at. in 


croſs lines of the Bafis , and'a line drawn upon-the: | 
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 Bixthc. Diall upon the” Baſis, with thy) Index | 
ſanding over the line, ..S. ar 1V. Then turning a=". 
bout the, whole Inſtrumenr, till tanding. Harizon- - *! 
tally, it\give you the true time A us ri which, - 
you mulſt:firſt know by ſome good double ring-di-, 
all or otherwiſe ) fix the Balis alſo to ſome {table 
thing by nailes driven through holes made in the 
Angles thereof to that purpoſe, and drawing up 
perpendicularly ſo much of your thred art the cen- 
tre'-of the Dial, as will ſuffice to caſt the ſhadow 
upen. the circle of the Baſis: the degree. or part. 
cut by ;that- ſhadow, is the Azimuth from the 
South, and its complement to a quadrant the Azi- 
muth from. Eaft or Weſt : but if the ſhadow of. 
the thred, - fall. not . upon. either- of, the divided . 
quadrants, but nearer towards. the lettcr'S. then 
turn abour the Diall ( the baſis remaining fixed till” 
the Index. ſtand upon the line W. E.at E. or W. as. 


« 


the evening, then will the ſhadow give you' the, 
Sun's Azimuth from the. Eaft or Weſt point, and-- 
that added.to'go degrees is.his Azimuth from the- *: 
South, and ſubdued from ya degrees, it gives 
his Azimuth from che North. we o 4 et OY 

5. To find. the Sunsaltitude or Almicantar. - . +. 

Let the Index. be placed: gver one of the great: 


Gnomon , meeting the perpendicular ar right an»; « 
gles inthe Centre or hole for. the thred. Then, * 
bo A. 4 holding 
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E- then will the NS at Tg fall upon 


the'degrees and parts of the Suns height tbove the 
horizon. - 7 
6. To find the akikwbifh latitude of a place, 
- the hour being given. | 
Draw « Meridian line by the rales of Art, as 
Mathematicians teach ( which are roo long to be 
here tonge 5 Then placing the Meridian' of the 
Dyal upon the Meridaan fol 


36 rawn, and'liftin 

1 the South or North end of the Dy al ( Baſis andall 
|. except you have taken the Dyal-off from rhe Baſis) 
' till-the ſhadow give you the true time of the day , 


the thred will ſfhew how many degrees, and parts 
the latitude of the place where your work-is to be 

performed, 
ole of that place for which the Dyal was proje&t- 


zþ ; ed, bat for'this- -parpoſe the Dyal ſhould be large, 
'Y on the time of the: 


4a great ſpace from noon. 
-Tofind the inelination or reclination 
- of aplane. - 

Apply the ales to the plain flat (ide of the Gno- 
mon, *6r tile, Toasthe long edge may reſt upon 
| theDyal-plare, and the ſhort edge reach juſt ro 
-theedge of the Baſis: , towards which the Index 
KY ſtanding upon one'of the croſs lines of 


ls ; Then having drawn an horizontal line. 
- upon 


Ly 


is mere or leſs than the known lati- - 
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: Jon upon the plane. Then will the x to pling: 
: | rhe degrees and parts of Inclination or reclination , 


the perpendicular line and centre of the Dyal ; of 
| reclination when the ſaid thred falleth between the 
perpendicular line and the Index, © The quantity 
\ -| of the Angle being ever reckoried from the perpen- | 
' {# dicular tothe place cut by the thred, 
8, To find the declination of a Plane. 
" Apply the fiducial edge of the Baſis, with the 
Index ſet towards it, upon the line N. S. Yo anho- 
rizontal line drawn upon the plane, fo' as the 
Plummet hanging at liberty, the thred will fall 
upon the perpendicular line ( the Dyal being fitted 
|. .to the latitude of the place where it is-to be uled oY 
,- then turning about the Dya}; till ( by the Sun ſhi- \ 
ning upon tt Yar ſhew rhe right time of the day: 
and upon one * of the divided"quadrants you ſhall” 
find either the Index pointing out the declination ' 
of the Axis of the plane ; from the South towards 
the Eaſt'or Weſt ; or the counter-Index ol 
the declination from North, towatds the Eaft or ' 
Weſt: always reckoning the degrees and* pn 
from N. wherethe degrees begin. 
eA caution. 
If your- Diall be for another Crs conſid 


-with the plate ſoplac'd' upon'itin ſuch ſort, 1 
ET} that the ſhort edge of ieplate may reſt alt 5.4 


| | -atliberty, ſhew upon the other fide of the Style - | 


" 252, of inclination when the thred falleth betweeh 


ent | 2 
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- the Archh on 


| of the place for which the Diall was:made, is grea- 
© ter then that where ir is uſed : or contrarily ſo-ma- 
' ny degrees and parts from the perpendicular line 


: whick the Diall was drawn is leſs then-of the. place 
” where you make- uſe- of ir; This caution is ever 


ſtrument Horizontally.,../ 

"9 To-drawatrue Dial ſpeedily, without skill in 
 theMathematicks,upon any ere&t plain,or irregular 
face, of a body , be th 


- ſhewes the declination, ed Bregiric 
Place the Inſtrument Horizontally upon a Table, 


* Bats, turn; about the Diall to, the true time of the; 
day, and fix it alſo by 'the pin made for that pur- 


-. the Dyall ftrejght. along the upper edge" of the 
- Gnomon, till it touch the place where the dyall. 
| muſt be made : rhe. point ſo 'reuchcd by the thred; 
| ſhall be the centre .of yonr Dyal, and the thred 


- the. Gnomon * then. lay. the thred npon all the 
| hours; half-hours and quarters, which the plane 


$ v Fx S 
br "Mts 


towards the centre of the Diall, as the latitude for 


"tobe underſtood when I ſpeak of placing the In- 


ruate more , Southerly, 
' than the Eaſt or Weſt points, -v:z2.'when the Index 


$ or ſome other ſtable thing : and' having. fixed the, 


- pole; then drawing out the thred at the centre,of 


F drawn out ſtraight ſhews the- Angle. and forme of 


8; 


av 


dhe fol- © 
{o. hold-your Inſtrament, that-upon; ' 
the Gnomon, ſo. many degrees and- 
parts: may be cut by the threed, from the perpen-- 
--dicular line. towards. the index, as the Jatitude. 
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b oe Rreigitt, and perfeRtly even with the Dyall- 
H it touch the. plain*orother face, make. 

points where it tenckerh; by which and the centre 

of the Dyall, you way draw. all the hour lines, 


- 


' Here once for all note theſe 3 things 


. 1; That i'ts good to try, before you fix the In- 
ttrument, where the centre of the Dyall will be, re- 
moving the Inſtrument backward, and forward, 
till the thred hir where you would haye it ; and if 
| by this means the Inftrument ſtand far off from 
your work, you may by a ruler or plate laid even, 
- (ſo far as youcan apply it)with the edg of the ſtyle 
guide the thred more perfetly ; The ſame courſe 
is to be held, when the Inftrment is very ſmall. © 

2, If you draw out the thred at the centre of 
the Dyall, along the meridian, line, ftraight over 
'| the Index till. it touch the plane, it will giveyon 8s 

point, by which and the centre. of the Dyall, you; 
may draw a line which ſhall be your ſubſtyle, 
where the foot of your ſtyle or Gnomon mult 
fland. " | ary Fifke: 

; If you apply the long edge of the plate to the - 
bye wh Fi the flat (ide to the | Ih drawn 
out frrajght from the centre of the: Dyall, along - 
- the. upper, edge of the Gnomon, till it-touch the : 
plane in the centre for the new Dyall as afore-. - 
7  faid, 
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the perfe& Angle and form of the Gnomon upon 
| . afixedehing, which will guide a Workman far 
| betterthanthe thred to make the Gnomen,, and 
| by this means the pattern may be ſent any whi- 
NET, . 
10.  Todrawa true Dyal ſpeedily upon an 
- erci plane ge Doo! N ortherly chan 
the Eaſt or Weſt point, viz. when the 
 Counter-Index ſhews the declination. 
Turnthe Index to the place where the Counter. 
Index ſtood when you took the declination ; the 
|. going: ro the other fide of the open wall or baild- 
-* 11g, finda place where that declination fits, that 
is, where the oo fanding as aforeſaid , and 
* thefiducial edge of the inſtrument applyed: to_the 
; b horizontally, the- Gnomon ſhews the' true 
, & the day, by the ſhadow ;, and if that prove 
> difficult, you may by a door moved upon its hin- 
- Es. Or reared up Fn a due Fred, relieve your 
- ſelf; Upon.the place foun pin a Jaogs ſheet of 


FN - a Southerly plane, © Then take it d Own, and prick- 


7 in the he reſt dayes will thine on, upon the 
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* plane, 
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'- fad, yi Dur pen,pe A pk 51% liven un; | 
 2/or mor where the thred toucheth ,- and 
a by the het! thercof draw a line, which, .rogether- 
\- with the edpe applyed to the ſubſtyle, giveth you 


4 | Paſt.board, .or Paper-Roy al, ight and even, 
* andrhereon draw a Dyal,-as hey dire&ted, for 


Itthrough , draw ſo many of the lines as the _ 


= which b 'S placed on'your Northerly @ 
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* | .extendar pleaſur +>Then'removing, yo ar mftt 
” ment alittle higher of lower ( it matters fot whe- |. 
© ther), ſo that ic Rand again horizontally cloſe to | - 
_ -theplang, and\ſoas'the plate will again fall' into 
| the ſubſtylar line-) mark points for hours as afore- 
. aid, by which, poitits and rhe former, lines. may 

be drawn parallel to the ſubſtyle ,, which muſt be 

marked with'the ſame numbers with the: hours on 

- your Dyal-platc , that guided you to them. 


X Bu here alſe 54 45 good to note diverſe things. 


1; Your ſtyle muſt be a pig with a ſharp. potnt , 
or elſe a parallel plate ſet up perpendicularly in the 
. -ſubſtyle, juſt ſo high as may reach the honr-line | 
of gan an Eaſtern Dyal, and 3 in a Weſtern. - 
2. If you have:the Art of drawing parallel lines 
either 'Geometrically', or by help of the plate 
- (which will ſupply the place of a ſquare)you-may 
hare the ſecond application" of the Inftrunient to 
the plane. Doty NE 
_ | 3. If the plane be high and inconvenient for the | 
:Gxing of your Inſtrument cloſe to ir, you may pirr 
"a Palktuiandich paper upon any. Wall ,. as if that 
| were crue meridian Wall, and draw a Dyal up-. | 
= en it'( having firſt obſerved in the fixing: of your 
. Inſtrument;, that the Itidex. ſtand as it did when 
| *you took thedeclination , and the fiducial'edge be 
” "applyed tothe plane) Then ſtriking a: perpendt-, Fr, 
| -galar, or horizontal line quite through your Papers þ-.4 
>| 3 . Faw: 
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Em the plane at both applications;.to which pur-. | 
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» Which indeed will do this work (and ſome 
"of the other ) as well as the Inſtrument, _ _- 
{ F. The Line of VI. and the ſubſtyle are the' 
2Me. | il 
© 6.-You may make the Dyal of what ſhape you 
pleaſe, as round, ſquare, oval, or in the form Han 
; heart, &c. but a long ſquare is moſt uſual ; Nor 
_ doth it matter how long-or ſhort the hourtlines © 
be, provided they run ſtreight on ſo far as they v- | 
© fY bg draw an Horizontal Dyal upon its own” | 
This is eaſic that thong to have ojjtted 
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Dn be meet in the gpm and rhe - 
Gs HH "bf the Dyal gives the patterh -6f-the 
Snomen' of the other which muſt © Hlared' inthe 
” "meridian; line ( which I ſhewed before how =Y 
3  afaw w ). ro the centre of the new Dyal. | 
I _ -2The Tyſtrument inzy be made uſe of for drawing - 
of reflect Dyals, and many other, curiolities, 
- "bur the Pertrntance preſuppoſeth.more skill than _ 
| 4 2 Lean preſume to bei-them for whom this contti- 
"Vat cels PTY: mended. | 
We £2.44 6 O90 
3 22 any one defire'to be furniſhed with the Taftrx: 
YL ,-© ment herein deſcribed, he may make uſe of Mr. 
E Edward Fage i Hoſier-Lane, ;6 'the Sign of the 
” = Sp ar-L0: ” CHathematical Inflrument- Maker , 
7 or ety. William Newton of Fulfhaw, living ww 
beter - +: Lahcaſhire ; who will Mabe” it Ch 
2 E; End Br or Wood Refs, , and at 4 Ty 
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